A comparative method is presented, suitable to measure both thermal diffusivity and conductivity of low-conducting solids. The repeatibility of the measurements of thermal conductivity is 3%, whereas for diffusivity is 6%. Data for some low-conducting materials are given, consistent with those reported in the literature.
INTRODUCTION
Recently a new method of measurement of thermal diffusivity in lowconducting materials [1, 2] has been presented with the aim of reducing, to negligible levels, the uncontrolled heat exchanges between specimen and environment. The method uses a vertical cylindrical specimen with the lower base in contact with a copper disk: this acts as a heat source when an electric current is switched on in a surrounding resistive coil. The high conductivity of copper ensures that, at any time, the instantaneous temperature is uniform throughout the disk and coincident with the temperature of the junction of a thermocouple inserted into the disk itself: such a feature would not necessarily be true for a thermocouple attached to a low-conducting material, because strong instantaneous thermal gradients could be presents in this case around the junction.
In the above method, the thermal expansion of the specimen is recorded by means of a capacitive cell: in this way, all the thermal field Dipartimento di Fisica, Politecnico di Torino, CISM and INFN, Unitfi di Torino, Corso Duca degli Abruzzi 24, 10129 Torino, Italy. Sparavigna, Omini, Pasquarelli, and Strigazzi detectors (namely, the thermocouple inserted in the copper disk and the capacitive cell) are out of the specimen and, therefore, produce no perturbation on the thermal field present in it. The accuracy is remarkably high for materials with thermal expansion coefficient larger than 0.5 x 10 5 K 1. Below this limit, the method fails.
The purpose of the present paper is to provide a method for lowconducting, low-expanding materials, allowing, again, an experimental arrangement in which the thermal field detectors are external with respect to the specimen under study.
PRINCIPLES OF THE EXPERIMENTAL METHOD
A schematic view of the apparatus, which is placed in a vacuum chamber, is shown in Fig. 1 . The specimen P lies between two copper disks, D1 and D2. The lower copper disk works as a heat source: to achieve this it is surrounded by an insulating resistive wire J. Switching on the current generator to which J is connected, joule heat is transferred to D1. By changing the current in J, it is possible to vary in an arbitrary way the heat supplied to the specimen. Since the thermal conductivity of copper is very high, the temperature of D1 is essentially uniform, i.e., independent of the space coordinates throughout the disk: this means that the lower base of the specimen, which is in good thermal contact with D1, can also be considered at a uniform temperature. We have noted that a good thermal T 2
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I1" III j ol. \ \ _\ \ ".,,Io T1 ~ \ \ \\lo D1 Fig. 1 . Schematic of the experimental arrangement for thermal diffusivity and conductivity measurements.
